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(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a cold curable water-based polyurethane resin composition which is 
water-based, excellent in resistance to water and solvent, has a good adhesion to plastic surface or the like and is 
useful as a binder for a variety of coating agents such as adhesive, coating, printing ink and the like. 
SOLUTION: A polyurethane resin prepared by reaction of an organic diisocyanate component, a macromolecular diol 
component containing >0.1wt% of a ketone resin bearing 2 hydroxy I groups, a chain extender and a reaction terminator 
is dissolved or dispersed in water in the presence of an emulsifier and/or a neutralizing agent to prepare a composition 
comprising a water based polyurethane resin and a hydrazine derivative bearing >2 hydrazine residues in which the 
content of the hydrazine is >0.05 equivalent per 1 equivalent of the carbonyl groups in the water based polyurethane 
resin, 
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* NOTICES * 

JPO and INPIT are not responsible f or any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 

3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] An organic diisocyanate component, the giant-molecule diol component which contains 
the ketone resin which has two hydroxyl groups as a giant-molecule diol compound 0.1% of the 
weight or more, A chain expanding agent and a reaction halt agent are made to react, and it is 
obtained. Polyurethane resin under existence of an emulsifier and/or a neutralizer It consists of the 
aquosity polyurethane resin which it makes it dissolve or come to distribute underwater, and the 
hydrazine derivative which has two or more hydrazine residue in intramolecular. As the content 
ratio The room-temperature-setting nature aquosity polyurethane resin constituent characterized by 
hydrazine residue becoming 0.05Eq or more to lEq of carbonyl groups in aquosity polyurethane 
resin. 

[Claim 2] The room-temperature-setting nature aquosity polyurethane resin constituent according 
to claim 1 which comes to use the ketone resin which has the structure expressed with the 
following general formula (1) or (2) as said ketone resin. 




-Jtet CI) 



H0H 3 C 





CH a - 




-tea: C2) 



Here, m and n express the integer of 0-30, respectively. 

[Claim 3] The room-temperature-setting nature aquosity polyurethane resin constituent according 
to claim 1 or 2 which a neutralizer and the need are accepted [ constituent ] and makes it dissolve 
or come to distribute underwater the polyurethane resin which has the concentration of the radical 
which it is obtained by either using the compound which has the radical of a giant-molecule diol 
component or a chain expanding agent convertible into an ionicity radical or an ionicity radical at 
least , and can be changed into the ionicity radical or an ionicity radical in the range of 0.08 - 1 .8 
millimol / g under existence of an emulsifier . 

[Claim 4] The adhesives constituent for an aquosity lamination which comes to contain the 
room-temperature-setting nature aquosity polyurethane resin constituent of a publication in any 1 
term of claim 1 to claim 3. 

[Claim 5] The aquosity printing ink constituent which comes to contain a pigment and a 
room-temperature-setting nature aquosity polyurethane resin constituent given in any 1 term of 
claim 1 to claim 3 . 
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* NOTICES * 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] About a room-temperature-setting nature aquosity polyurethane resin 
constituent, in more detail, this invention is excellent in a water resisting property and solvent 
resistance, and relates to a room-temperature-setting nature aquosity polyurethane resin constituent 
useful as a binder of various coating agents, such as adhesives, a coating, and printing ink 
[0002] 

[Description of the Prior Art] In recent years, the engine performance with advanced printing ink 
and various coating agents which are used for an ornament or a surface protection is required with 
diversification of a container and advanced features of a synthetic-resin product, especially ~ the 
field of a costing or printing ink ~ setting— the former — furthermore, it is required to have 
outstanding coating and printability, a good adhesive property, gloss, color enhancement, etc. In 
order to satisfy these engine performance, it has various adherends and a good adhesive property, 
and the coating agent of the organic solvent type which used polyurethane resin excellent also in 
solubility as the binder is used. On the other hand, although want of the aquosity type coating agent 
to standpoints, such as an environmental problem, saving resources, labor safety, and food 
sanitation hygine, is strong recently, an aquosity coating agent has the problem that a water resisting 
property becomes a defect, in the top where the adhesive property over a metal or plastics is 
generally low. 

[0003] Then, although the approach of using the approach of using the reaction of a carboxyl group 
and an epoxy group in order to solve this problem, the method of using the reaction of carbonyl 
group content acrylic resin and a hydrazine compound and an aziridine compound, an oxazoline 
compound, etc. as a curing agent is indicated, hardening takes long time amount and long heating, 
or when it is made a 2 liquid system, it will gel, or new problems, such as being toxic, will occur. 
By using the aquosity polyurethane resin which has hydrazine residue for intramolecular, these 
people have also proposed the aquosity resin binder system which does not make gelation or 
toxicity a problem by JP,6-206972,A. However, although the aquosity resin obtained from this 
system showed the adhesive property with the good plastics front face which has a carbonyl group, 
it did not result, by the time it raised the cohesive force between the molecules of resin, and fitness 
sufficient for the application as which toughness is required was not acquired 
[0004] 

[Problem(s) to be Solved by the Invention] Then, the object of the invention in this application is 
offering the room-temperature-setting nature aquosity polyurethane resin constituent useful as a 
binder of various coating agents, such as adhesives, a coating, and printing ink, which is excellent in 
a water resisting property and solvent resistance, and has a plastics front face and a good adhesive 
property, though it is an aquosity type. 
[0005] 

[Means for Solving the Problem] According to this invention, this technical problem is solved with 
a room-temperature-setting nature aquosity polyurethane constituent according to claim 1. Namely, 
an organic diisocyanate component, the giant-molecule diol component which contains the ketone 
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resin which has two hydroxyl groups as a giant-molecule diol compound 0.1% of the weight or 
more, The polyurethane resin which a chain expanding agent and a reaction halt agent are made to 
react, and is obtained under existence of an emulsifier and/or a neutralizer It consists of the aquosity 
polyurethane resin which it makes it dissolve or come to distribute underwater, and the hydrazine 
derivative which has two or more hydrazine residue in intramolecular. As the content ratio It is 
related with the room- temperature-setting nature aquosity polyurethane constituent characterized by 

hydrazine residue becoming 0.05Eq or more to lEq of carbonyl groups in aquosity polyurethane 
resin. 

[0006] Moreover, this invention relates to said room-temperature-setting nature aquosity 
polyurethane resin constituent which comes to use for claim 2 the ketone resin which has the 
structure expressed with the following general formula (1) or (2) as said ketone resin as the good 
embodiment. 




Here, m and n express the integer of 0-30, respectively. 

[0007] Furthermore, the concentration of the radical which it is obtained using the compound 
which has the radical of a giant molecule diol component or a chain expanding agent convertible 
into an ionicity radical or an ionicity radical at either, and can be changed into the ionicity radical or 
an ionicity radical is related with said room temperature setting nature aquosity polyurethane resin 
constituent which a neutralizer and the need are accepted [ constituent ] and makes it dissolve or 
come to distribute the polyurethane resin in the range of 0.08 - 1.8 millimol / g underwater under 
existence of an emulsifier at least. (Claim 3) . Moreover, it is related with the adhesives constituent 
for an aquosity lamination (claim 4) which comes to contain said room-temperature-setting nature 
aquosity polyurethane resin constituent, and the aquosity printing ink constituent (claim 5) which 
comes to contain a pigment further. 

[0008] This invention is explained in more detail below. First, the organic diisocyanate component 
used with the polyurethane resin of this invention, a giant-molecule diol component, a chain 
expanding agent, and a reaction halt agent are explained. As an organic diisocyanate component 
used by this invention Aliphatic series diisocyanate compounds, such as hexamethylene 
di-isocyanate, 2 and 2, and 4-trimethyl hexamethylene di-isocyanate, Alicycle group diisocyanate 
compounds, such as isophorone diisocyanate, hydrogenation xylylene diisocyanate, 4, and 4-cyclo 
hexylmethane diisocyanate, Aromatic series diisocyanate compounds, such as aroma aliphatic series 
diisocyanate compounds, such as xylylene diisocyanate and tetramethyl xylylene diisocyanate, 
toluylene di-isocyanate, and diphenylmethane diisocyanate, can be mentioned. Also in it, the 
alicycle group from the point of making good the adhesive property and the remelting nature of 
aquosity printing ink to various films, or an aroma aliphatic series diisocyanate compound is 
desirable. 

[0009] Next, as a giant-molecule diol component, the ketone resin which has two hydroxyl groups 
in intramolecular is used as an indispensable component, and in order to compound polyurethane, 
other well-known giant-molecule polyol components can be used together. Here, the resin which 
various ketone compounds and formaldehyde are made to react to the bottom of existence of an 
alkaline catalyst, and is obtained as ketone resin which has two hydroxyl groups in intramolecular, 
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for example can be mentioned. As said ketone compound, a cyclohexanone, methylcyclohexanone, 
an acetophenone, a methyl ethyl ketone, methyl isobutyl ketone, etc. can be mentioned. 
[0010] The ketone resin expressed with the general formula (1) of the following which especially a 
cyclohexanone and an acetophenone are made to react with formaldehyde, and is obtained also in it, 
or (2) can use it suitably. 



KOH: 



Ifc£ (1) 



H0H,C 




Hi- 




CH a - 




CH 2 0H C2) 



Here, m and n express the integer of 0-30, respectively. 

[001 1 j The amount of the ketone resin used which has two hydroxyl groups in these intramoleculars 
may be 0. 1 % of the weight or more to an overall-height molecule polyol compound component 
and, of course, may be the amount of 1 00 % of the weight used. If the content of the ketone resin 
concerned becomes less than said range, the effectiveness of the invention in this application will 
not be acquired. Moreover, a radical convertible into an ionicity radical or an ionicity radical and 
the giant-molecule diol compound which generally contains the carboxyl group or the third class 
amino group of isolation can be used for intramolecular for aquosity-izing of polyurethane resin. 
Here, the giant-molecule diol compound obtained by making tetrabasic acid anhydrides, such as 
said giant-molecule diol component, pyromellitic dianhydride, etc., react, or carrying out ring 
opening polymerization of the lactone by making dimethylol propionic acid etc. into an initiator as 
a giant-molecule diol compound which has the carboxyl group of isolation can be used. Moreover, 
the giant-molecule diol compound obtained by carrying out ring opening polymerization of 
alkyiene oxide and the lactone by making amino-group content diol compounds, such as 
N-methyldiethanolamine, into an initiator as a giant-molecule diol compound which has the third 
class amino group can be used. 

[0012] As other giant-molecule diol compounds which can further be used together Straight 
chain-like glycols, such as 1,3-propanediol, 1,4-butanediol, and 1 ,6-hexanediol Branching glycols, 
such as 1, 2-propanediol, neopentyl glycol, and 3 -methyl- 1 ,5-pentanediol The polycondensation of 
low-molecular-weight diol components, such as ether system diols, such as a diethylene glycol and 
triethylene glycol, and dibasic-acid components, such as an adipic acid and a phthalic acid, Or the 
polyester diols obtained by the ring opening reaction of cyclic-ester compounds, such as lactone 
moreover, ethylene oxide, propylene oxide, a tetrahydrofuran, etc. - a polymerization or the 
polyether diols obtained by copolymerizing - further The polycarbonate diols and the 
polybutadiene glycols etc. which carbonate components, such as alkyiene carbonate, diaryl 
carbonate, and dialkyl carbonate, or a phosgene, and said low-molecular-weight diol component are 
made to react, and are obtained are mentioned. 

[0013] As molecular weight of these giant-molecule diol components, the thing of 500 thru/or 4000 
can use it suitably. In addition, when using the polyurethane resin of this invention as a binder of 
printing ink etc., polyester diols and polycarbonate diols can use it suitably from fields, such as an 
adhesive property with a plastic film, and lamination fitness. Furthermore, when used for a voile 
retort application, polyester diols can use it suitably. Next, the chain expanding agent used for chain 
expanding of an urethane prepolymer is explained. First, a radical convertible into an ionicity 
radical or an ionicity radical and the chain expanding agent which generally contains the carboxyl 
group or the third class amino group of isolation can be used for intramolecular for aquosity-izing of 
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polyurethane resin. 

[0014] Here, as a chain expanding agent which has the carboxyl group of isolation, it is the 
compound shown by the following general formula (3), 
R s 

I 

I 

C O O H 

The aromatic-carboxylic-acid content polyols which the aliphatic-carboxylic-acid content polyols 
which (R3 in a formula expressing the alkyi group which has the shape of a straight chain and side 
chain which has a hydrogen atom or 1-8 carbon) or a succinic acid, an adipic acid, etc. and 
low-grade polyol are made to react, and are obtained, a phthalic acid, trimellitic acid, pyromeilitic 
acid, or its anhydride and low-grade polyol are made to react, and are obtained can be mentioned. 
[0015] Furthermore, as other usable chain expanding agents, aliphatic series polyamine, such as 
alicycle group polyols, such as aliphatic series polyols, such as a glycerol, 1 and 2, 3-trimethylol 
propane, and pentaerythritol, 1 and 3, and 5-cyclohexane triol, diethylenetriamine, 
triethylenetetramine, and tetraethylenepentamine, can be mentioned to independent or it for 
aliphatic series diamines, such as glycols, such as ethylene glycol and propylene glycol, a hydrazine, 
ethyl enediamine, 1 ,4-butanediamine, and aminoethylethanolamine. 

[0016] Next, a reaction halt agent is explained As an usable reaction halt agent, monoalcohol, such 
as alkanoiamines, such as alkyiamines, such as N, such as n propylamine and h butylamine, and N-G 
n butylamine, monoethanolamine, and diethanolamine, a methanol, and ethanol, can be mentioned 
by this invention, 

[0017] How to manufacture polyurethane resin is explained using the above organic diisocyanate 
component, giant-molecule diol component, chain expanding agent, and reaction halt agent. First, 
an organic-diisocyanate component and a giant-molecule diol component: (1.3-3.0) More 
preferably, according to both reactivity, determine the necessity of an activity of a solvent or a 
catalyst, a class, reaction temperature, etc., make it react by the known approach, and compound an 
urethane prepolymer, after mixing by the mole fraction of 5-2.0) 1, 1 and. Subsequently, add, 
make a solvent, a catalyst, etc, react a chain expanding agent and if needed, a reaction halt agent is 
made to react further, and manufacture is completed. 

[0018] In addition, it does not interfere by the approach of carrying out a reaction halt as the same 
compound, using a chain expanding agent and a reaction halt agent superfluously, and the approach 
of adding a chain expanding agent and a reaction halt agent simultaneously, either. The 
polyurethane resin obtained from the approach of compounding this urethane prepolymer 
beforehand has structure with each almost uniform molecule, and also there is little dispersion in 
molecular weight, and it is used suitable for binder resin, adhesives, etc. of ink. Furthermore, 
although an organic diisocyanate component, a giant-molecule diol component, a chain expanding 
agent and a reaction halt agent, a catalyst, and a solvent can be prepared collectively and 
polyurethane resin can also be manufactured, since it becomes difficult to obtain the polyurethane 
resin which has the uniform molecular structure and molecular weight, an application will be 
limited. 

[0019] the number average molecular weight of the polyurethane resin obtained by the above 
ingredient and manufacture approach - 2,000-200,000 - it is 10,000-100,000 preferably. If a resin 
coat is deficient in number average molecular weight to elasticity, it will become brittle less than by 
2,000 and number average molecular weight exceeds 200,000, dispersibility will fall in the aquosity 
polyurethane resin dispersion liquid which viscosity became high with the aquosity polyurethane 
resin solution dissolved in after-mentioned alkali or an after-mentioned acid water solution, and it 
made underwater [ under existence of alkali, an acid water solution, or an emulsifier ] distribute. 
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[0020] Next, how to aquosity-ize the polyurethane resin of this invention is explained. As an 
approach of making polyurethane resin distributing in the first place underwater under existence of 
an emulsifier How to carry out chain expanding by the chain expanding agent, and carry out a 
reaction halt by the reaction halt agent, after distributing underwater the urethane prepolymer which 
the organic diisocyanate component and the giant-molecule diol component were made to react 
and was obtained under existence of an emulsifier, After dissolving this urethane prepolymer in 
water miscibility solvents, such as an acetone and methyl acetate, carrying out chain expanding by 
the chain expanding agent and carrying out a reaction halt by the reaction halt agent, it mixes with 
the water containing an emulsifier and there is the approach of distilling off a solvent. 
[0021] non-ion system surface active agents, such as anion system surface active agents, such as 
higher-alcohol sulfate salts, alkylbenzene sulfonates, and polyoxy ethylene alkyl-sulfuric-acid ester 
salts, polyoxyethylene alkyl ether, polyoxyethylene alkyl phenyl ether, and a sorbitan derivative, can 
be mentioned, for example, and independent as an emulsifier used by this approach, - or it can be 
mixed and used. In addition, in spite of have the carboxyl group or the third class amino group of 
isolation and not having it in the intramolecular of polyurethane resin, polyurethane resin can be 
made to distribute underwater according to this approach. 

[0022] Moreover, the approach using the amount diol component of giant molecules or chain 
expanding agent which dissolves or distributes [ second ] polyurethane resin in an alkali water 
solution and which has the carboxyl group of isolation as an approach can be used. On the other 
hand, as an alkali compound used as a water solution, ammonia, an organic amine, an alkali-metal 
hydroxide, etc. can be mentioned, and, specifically, a sodium hydroxide, a potassium hydroxide, etc. 
are mentioned as an organic amine as alkanolamines, such as alkylamines, such as diethylamine' 
triethylamine, and ethylenediamine, monoethanolamine, ethyl ethanolamine, and diethyl 
ethanolamine, and an alkali-metal hydroxide. Also in it, in order to raise drying, what volatilizes 
easily by ordinary temperature or slight warming is desirable. 

[0023] Furthermore, the approach using the amount diol component of giant molecules and/or chain 
expanding agent which make an acid water solution third dissolve or distribute polyurethane resin 
and which have the third class amino group as an approach can be used. On the other hand, as an 
acid used as a water solution, inorganic [, such as a hydrochloric acid, a nitric acid, and an acetic" 
acid, ] and an organic acid can be mentioned. The range of 0.08 - 1.8 millimol / g is suitable for the 
concentration of a radical convertible into an ionicity radical required for aquosity-izing, or an 
ionicity radical here. Since the polyurethane resin obtained becomes difficult [ it / to maintain a 
stable self-emulsification condition by the drainage system ] only by neutralization, and the resin 
coat obtained when high becomes hard too much and it becomes impossible for a radical 
convertible into an ionicity radical or an ionicity radical to acquire good coat physical properties 
when the concentration is low, a content is adjusted and used for it according to an application and 
a requirement. 

[0024] Next, the hydrazine derivative used by this invention is a compound which has two or more 
hydrazine residue in a molecule, and the dihydrazide compound of the ARUKI range hydrazine 
shown by the following general formula (4) or a saturation aliphatic series dibasic acid, and a partial 
saturation dibasic acid etc. can be used for it 
H2 N-NH-X-NH-NH2 General formula (4) 

X expresses among a formula the residue of the alkylene group which has 1-8 carbon, the saturation 
which has 1-10 carbon, or a partial saturation dibasic acid. 

[0025] As an ARUKI range hydrazine, a MECHIRENJI hydrazine, an ECHIRENJI hydrazine a 
PUROPI range hydrazine, a BUCHIRENJI hydrazine, etc. can specifically be mentioned Moreover, 
as a dihydrazide compound of a saturation aliphatic series dibasic acid, oxalic acid dihydrazide, 
malonic-acid dihydrazide, succinic-acid dihydrazide, glutaric-acid dihydrazide, adipic-acid 
dihydrazide, sebacic-acid dihydrazide, etc. can specifically be mentioned, and phthalic-acid 
dihydrazide, fumaric-acid dihydrazide, itaconic-acid dihydrazide, etc. can specifically be further 
mentioned as a dihydrazide compound of a partial saturation dibasic acid. 

[0026] In addition, if the content of the hydrazine derivative in the room-temperature-setting nature 
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aquosity polyurethane resin constituent of this invention is an amount from which hydrazine residue 
becomes O.OSEq or more to lEq of carbonyl groups of aquosity polyurethane resin, it can fully have 
the engine performance made into the object of this invention. If the amount of hydrazine residue 
furthermore exceeds lEq, a bridge formation component with the plastic film used as a base 
material with bridge formation with polyurethane resin will also increase, and a good result will be 
obtained by the adhesive property etc. In addition, when disadvantage arises in respect of a water 
resisting property by having many hydrophilic parts in the intramolecular of polyurethane resin etc. s 
in consideration of the effect of an unreacted hydrazine derivative, it considers as the hydrazine 
derivative content which makes preferably 5 or less equivalent weight of hydrazine residue 3Eq or 
less. 

[0027] Next, the application of the room-temperature-setting nature aquosity polyurethane resin 
constituent of this invention is explained. First, it can use as adhesives as it is, and also the 
room-temperature-setting nature aquosity polyurethane resin constituent of this invention can 
distribute a pigment etc., and can be used as a coating or an aquosity printing ink constituent. Here, 
as a pigment, the inorganic pigment, organic pigment, and extender which are generally used in 
printing ink, coatings, etc. can be used. In addition, as amount of the pigment used, 5 - 60% of the 
weight of the range is optimum dose to an ink constituent. 

[0028] In addition, it is more desirable to contain meltable resin in the acid or the alkali water 
solution from a viewpoint of making pigment dispersibility of a coating or printing ink good, as 
aquosity polyurethane resin specified by this invention. 5 - 30% of the weight of the range of the 
amount of the aquosity polyurethane resin used is optimum dose among a coating or an ink 
constituent as resin solid content here. Furthermore, in order to raise an adhesive property, a water 
resisting property, etc. of a system, an epoxy resin is made to contain as a cross linking agent, and a 
tougher resin coat can be obtained. Here, although there will be especially no limit a's ah usable 
epoxy resin if the distribution to underwater is possible, a bisphenol-epichlorohydrin mold epoxy 
resin, an annular aliphatic series epoxy resin, a novolak mold epoxy resin, epoxy olefine resin, a 
polyol-glycidyl mold epoxy resin, epoxidized soybean oil, a silane epoxy resin, etc. can be 
mentioned. 

[0029] In addition, about what does not carry out self-emulsification by the drainage system among 
these epoxy resins, the thing which made forcible emulsification carry out underwater using an 
emulsifier can be added. Moreover, as polyurethane resin specified by this invention, the 
polyurethane resin which has in intramolecular the carboxyl group of isolation coupled directly with 
the ring can use it more suitably from a reactant field with an epoxy resin, the weight of the aquosity 
polyurethane resin and the epoxy resin which are specified by this invention here - a mixing ratio ~ 
a rate - 99: 1-50:50 - it is 95:5-60:40 preferably. Furthermore, other various aquosity resin, for 
example, cellulosic resin, acrylic resin, polyester resin, styrene-maleic-acid system resin, 
ethylene-acrylic-acid system resin, etc. can also be added for the purpose of improvement in alterity 
ability. 

[0030] In addition, it is arbitrary to also make various additives, such as water miscibility solvents, 
such as lower alcohol, such as a methanol, ethanol, isopropanol, and methoxy propanol, or 
low-grade alkoxy propanol, and a blocking-proof agent, a defoaming agent, cross linking agents 
other than an epoxy resin, and antistat, contain if needed A known coater and a printing machine 
are used for the coating, aquosity printing ink, and adhesives which are obtained from the above 
configuration, and coating and printing are possible for them by the spray, brush coating, etc. 
Although an example explains concretely hereafter, the invention in this application is not limited 
to this. In addition, especially, the section in an example etc. and % express weight section and 
weight %, as long as there is no definition, 

[0031] After carrying out churning mixing at 55-60 degrees C, teaching the cyclohexanone 98 
section and the 40% formaldehyde water-solution 135 section, and introducing nitrogen gas, the 
sodium-hydroxide water-solution 22 section was gradually dropped at the 4 opening flask equipped 
with example of ketone resin manufacture 1 agitator, a cooling pipe, and nitrogen gas installation 
tubing 10%, and it was made to react to it at 75-80 degrees C for 2 hours. After the acetic-acid water 
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solution neutralized this reactant 20%, the pitch was dissolved in the xylene and it dissociated with 
water. Subsequently, the xylene was distilled off in reduced pressure drying and the ketone resin 1 
of a hydroxyl value 270 was obtained. 

According to combination of the table 1 of the example 2 of ketone resin manufacture - 5 following 
ketone resin 2-5 was obtained by the same actuation as the example 1 of manufacture, respectively 
except having changed the loadings and the cyclohexanone of a formaldehyde water solution into 
the acetophenone 40%. 
[0032] 
[A table 1] 









1 


2 


3 


4 


S 




98 


98 


98 


98 














i ao 




1 O 6 


104 


86. 3 


83. 6 


112 




270 


250 


60 


1 6 


270 



[0033] In the 4 opening flask equipped with example of aquosity polyurethane resin manufacture 1 
agitator, a cooling pipe, and nitrogen gas installation tubing As a giant-molecule diol component, 
the Pon (butylene horse mackerel peat) diol 300 section of a mean molecular weight 1000 Ketone 
resin 1 is prepared for the isophorone diisocyanate 139.6 section as the six sections and an' 
isocyanate component It is made to react at 100-105 degrees C for 6 hours, introducing nitrogen 
gas, and next, the dimethylol-propionic-acid 21.1 section was added as a chain expanding agent 
and it was made to react at 1 00-1 05 degrees C for 5 hours. After cooling, after adding the ' 
tnethylamine 16.0 section as the isopropyl alcohol 338 section, the water 788 section and a 
neutralize and agitating to homogeneity, the n butylamine 4.7 section was added as the 
aminoethylethanolamine 13 .1 section and a reaction halt agent as a chain expanding agent it 
agitated at 30 degrees C for 1 hour, and aquosity polyurethane resin No. 1 was obtained 
Except having changed each ingredient of the examples 2-6 of aquosity polyurethane resin 
manufacture and 8-10 polyurethane resin into combination of a table 2, it is the same actuation as 
the example 1 of aquosity polyurethane resin manufacture, and aquosity polyurethane resin No 2-6 
and 5-10 were obtained. 

[0034] It was made to react at 100-105 degrees C for 6 hours, teaching the six sections and the 
isophorone diisocyanate 73 0 section to the 4 opening flask equipped with example of polyurethane 
resin manufacture 7 emulstfer, a cooling pipe, and nitrogen gas installation tubing for the 
polypropylene-glycol 300 section of average molecular weight 2000, and ketone resin 1 and 
introducing nitrogen gas into it. After cooling, after adding the acetone 200 section and dissolving 
the mixed solution of the polyethylene oxide octyl phenyl ether (molecular weight 600) 20 0 
section and die water 566 section was added, and the reactant was distributed. The mixed liquor of 
the isopropyl alcohol 338 section and the aminoethylethanolamine 13.7 section was added it 
agitated for 10 minutes at 30 degrees C, the n butylamine 4.8 section was added further it agitated 
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at 30 more degrees C for 1 hour, the acetone was distilled off, and aquosity polyurethane resin No. 7 
were obtained. The ionicity radical in the examples 1-10 of polyurethane resin manufacture is a 
carboxyl group. 
[0035] 
[A table 2] 
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6.0 


6.0 


5.0 


h 6.0 


3.0 




1.0 


PRA-1000 


300 


300 


300 


300 


300 


300 




300 


300 


300 


PPG-200Q 














300 








1,4-butanedioL 












9.9 












IPDl 


139.6 


139.1 


133.2 


133.1 


1396 


39.6 


73.0 


136.2 


133.8 


133,8 




FEOOPE 














20.0 










DttPA 


21.1 


21.1 


20A 


20.1 


21*1 


10.5 




20-7 


20.1 


20.1 


AEEA 


13.1 


13.1 


12.5 


12.5 


13.1 




13.7 


12.7 


12.5 


12.5 
















14.1 












4,7 


4,7 


4.4 


4.4 


4.7 


10.1 


4.3 


4.5 


4-4 


4.4 




TEA 


16.0 


16.0 


15.2 


15.2 


16.0 






15.6 


15.2 


15.2 


NaQH 












7.6 












IPA 


338 


338 


329 


329 


33S 


245 


291 


325 


314 


314 




778 


778 


767 


767 


778 


607 


680 


755 


733 


733 




0.33 


0.33 


0.31 


0,31 | 0.33 


0.49 




0.32 


0.32 


0*32 
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IPA ■ <{y?u*<S-JI' 



*J*-A> (BwlOOO) PG-2000: * 9 :/cr tf it U (Mw2 00 0) 

ROOPE: ifVy^W^7iAX-f^ 



[0036] As combination of manufacture of ©camples 1-1 1 and the examples 1-3 of a comparison, and 
the table 3 of the assessment following, solvent resistance and a waterproof trial were performed for 
the aquosity polyurethane resin constituent of the examples 1-1 1 acquired by carrying out churning 
mixing of aquosity polyurethane resin and the hydrazine derivative, and the examples 1 -3 of a 
comparison on the biaxial drawing polypropylene film (Toyobo Co., Ltd., P-2161, 30 micrometers) 
after spreading and desiccation by 120 lines / inch hand PURU fur, and the assessment was shown 
in a table 3. 

[0037] Solvent resistance was evaluated from the count (count of rubbing) which ground the 
coating side against the cotton swab into which the test-method solvent-resistance methyl ethyl 
ketone was infiltrated, and was ground until the coating side was dissolved in the solvent 
A: C in which a coating side is dissolved for the count of B: rubbing in which a coating side is not 
dissolved for the count of rubbing at least 7 times by 3 - 7 times : [0038] in which a coating side is 
dissolved for the count of rubbing by 1 - 2 times from the condition of a coating side when 
wanting-to make it carrying out, equipping with cloth, and rubbing 100 times by the 200g load at 
which water is sunk into the arm section using a waterproof Gakushin-type antifriction testing 
machine — since ~ the water resisting property was evaluated. 

A: C as which a muscle-iike blemish is regarded in B: coating side where change is not seen in a 
coating side : [0039] as which exfoliation of a coat is regarded over the whole coating side 
[A table 3] 
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[0040] 



[Effect of the Invention] If the adhesive property over the plastics of an aquosity printing ink 
constituent becomes high, a coat will stop being able to separate from a film easily On the other 
hand if that adhesive property becomes low, this inclination will appear notably by the system in 
which a coat becomes easy to separate from a film and contained especially moisture If resin with 
still better room-temperature-setting nature is used, even if it will not especially heat-treat heating 
etc., according to bridge formation between molecules, coat cohesive force improves by leaps and 
bounds, and solvent resistance also becomes good with a water resisting property. The polyurethane 
resin constituent of the invention in this application is a room-temperature-setting nature aquositv 
polyurethane resin constituent also with the good adhesive property on the front face of plastics^ " 
with which it was proved that it excelled in a water resisting property and solvent resistance 
therefore had high room-temperature-setting nature, though it is an aquosity type as the example 
showed concretely. v 

[Translation done.] 
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Translation of relevant portions of the prior art document 

Japanese patent publication Kokai No. 10-060258 
Date of publication: March 3, 1998 



Paragraphs 0004, 0012, 0013, 0017, 0032, 0034 and 0035 

[0004] 

[Problem to Be Solved by the Invention] 

Then, the object of this invention is to provide a 
cold-curable aqueous polyurethane resin composition which 
excels in water resistance and solvent resistance in spite of 
being an aqueous type, has good adhesion to the surface of a 
P lastic and is useful as a binder of various coating agents such 
as adhesives, coa ting materials and printing inks . 

[0012] Furthermore, other high-molecular weight diols which 
can be used together include polyester diols obtained by the 
polycondesation of a low-molecular weight diol component 
including a linear glycol such as 1, 3-propanediol , 
1,4-butganediol and 1 , 6-hexanediol , a branched glycol such as 
1,2-propanediol, neopentyl glycol and 3-methyl-l , 5-pentane- 
diol and an ether diol such as diethylene glycol and triethylene 
glycol with a dibasic acid component such as adipic acid and 
phthalic acid or by ring-opening reaction of a cyclic ester 
compound such as a lactone; polyether diols obtained by 
polymerization or copolymerization of ethylene oxide, 
propylene oxide or tetrahydrofuran; furthermore, 
polycarbonate diols obtained by the reaction of a carbonate 
component such as an alkylene carbonate, diallyl carbonate, a 
dialkyl carbonate or phosgene with the above described 
low-molecular weight diol; and polybutadiene glycols. 

[0013] The molecular weight of these high-molecular weight 
diol components which are suitably used is 500 to 4,OOo/ 
Further, when the polyurethane resin of this invention is used 
as a binder for printing inks or the like, the polyester diols 
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and polycarbonate diols are suitably used from the standpoint 
of adhesion to films and laminating properties. Furthermore, 
when the polyurethane resin of this invention is used in the 
application of boiling/retorting, the polyester diols are 
suitably used. Next, the chain extender which is used in the 
chain extension of a urethane prepolymer will be explained. 
First, in order to render the polyurethane resin aqueous, a 
chain extender having an ionic group or a group which can be 
converted into an ionic group, generally, a free carboxyl group 
or a tertiary amino group can be used. 

[0017] With the use of the above described organic 
diisocyanate component, high-molecular weight diol component, 
chain extender and reaction terminating agent, the process for 
producing a polyurethane resin will now be explained. First, 
the organic diisoc yanate component and the high-molecular diol 
componen t are mixed at a molar ratio of (1.3 to 3.0) :l, 
preferably (1.5 to 2 .0) :1, and thereafter, whether or not a 
solvent and a cata lyst are used, their types, the reaction 
temperature and th e like are determined depending on the 
reactivity of these two c o mponents and these components are 
allowed to react by the conventional method to synthesize a 
urethane prepolymer. Next, the chain extender and, if 
necessary or required, a solvent, a catalyst and the like are 
added to react with the urethane prepolymer, and furthermore 
a reaction terminator is reacted to complete the production. 
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Table 1 





Ketone Resin Preparation Example (parts) 


Resin No. 


1 


2 


3 


A 


5 


Cyclohexanone 


98 


98 


98 


98 




Acetophenone 










120 


40% Formaldehyde Aqueous 
Solution 


106 


104 


86.3 


83. 6 


112 


Hydroxyl Number 


270 


250 


50 


15 


270 
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[0034] Polyurethane Resin Preparation Example 7 

In a four-necked flask equipped with an emulsifying machine, 
a cooling tube, and a nitrogen gas introducing tube, 300 parts' 
(by weight) of polypropylene glycol having an average molecular 
weight of 2,000, six parts of a ketone resin and 73.0 parts of 
isophorone diisocyanate were charged and allowed to react at 
100 to 105°C for six hours while introducing a nitrogen gas 
thereinto. After cooling, 200 parts of acetone were added to 
the resulting reaction product to dissolve it, and then a mixed 
solution of 20.0 parts of polyethylene oxide octylphenyl ether 
{molecular weight 600) and 566 parts of water was added to the 
obtained reaction solution to disperse a reaction product. To 
the resulting dispersion, a mixed fluid of 338 parts of 
isopropyl alcohol and 13.7 parts of aminoethylethanolamine was 
added and further stirred at 30°C for 10 minutes, and 4 . 8 parts 
— of n-butylamine were further added thereto and the resulting ~ 
reaction solution was further stirred at 30°C for one hour, and 
thereafter acetone was distilled off to obtain an aqueous 
polyurethane No. 7. The ionic group in Polyurethane Resin 
Preparation Examples No . 1 to No. 10 was a carboxyl group. 
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Table 2 





Aqueous Polyurethane Resin Reaction 
Material Composition (parts) 


Aqueous Polyurethane Re2 


sin No. 


1 


2 


3 


4 


5 


Diol Component 


Ketone Resin No. 

Content 


1 


2 


3 


4 


5 


6.0 


6.0 


6.0 


6.0 


6.0 


PBA-1000 


300 


300 


300 


300 


300 


PPG-2000 




— 


- 


- 




1, 4-Butanediol 


- 


- 


- 


- 


- 


Isocyanate Component 


IPDI 


139.6 


139.1 


133.2 


133. 1 


139.6 


Emulsifying Agent 


PEOOPE 






— 




- 


Chain Extender 


DMPA 


21.1 




20 . 1 


20 . 1 


21.1 


AEEA 


13.1 


13.1 


12.5 


12.5 


13.1 


Reaction Terminating 
Agent 


Aminoethanesulfonic acid 












n-Butyl amine 


4.7 


4.7 


4.4 


4.4 


4.7 


Neutralizing Agent 


TEA 


16.0 


16.0 


15.2 


15.2 


16.0 


NaOH 












Organic Solvent 


I PA 


338 


338 


32 9 


329 


338 


Water 


778 


778 


767 


7 67 


778 


Ionic Group Concentration (meq/g) 


0.33 


0.33 


0.31 


0.31 


0.33 
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Table 2 (-continued) 





Aqueous Polyurethane Resin Reaction 
Material Composition (parts) 


Aqueous Polyurethane Resin No. 


6 


7 


8 


9 


10 


Diol Component 


Ketone Resin No. 

Content 


1 


1 


1 


- 


1 


6.0 


6.0 


8.0 


- 


1,0 


PBA-10Q0 


300 


- 


300 


300 


300 


PPG-2000 


— 


300 


- 




- 


1, 4-Butanediol 


9.9 


- 


- 


- 


- 


Isocyanate Component 


IPDI 


39.6 


73.0 


136.2 


133 . 8 


133 .8 


Emulsifying Agent 


PEOOPE 


— 


20.0 


- 


- 


- 


Chain Extender 


DM PA 


10 . 5 




20.7 


20 . 1 


20.1 


AEEA 




13.7 


12.7 


12.5 


12,5 


Reaction Terminating 
Agent 


Aminoethanesulfonic acid 


14. 1 






- 


- 


n-Butylamine 


10.1 


4.8 




4.4 


4.4 


Neutralising Agent 


TEA 






15.6 


15.2 


15.2 


NaOH 


7.6 










Organic Solvent 


I PA 


245 


291 


325 


314 


314 


Water 


607 


680 


755 


733 


733 


Ionic Group Concentration (meq/g) 


0.49 




0.32 


0.32 


0.32 



PBA-1000: Polybutylene adipate diol (Mw 1000) 
PG-2000: Polypropylene glycol (Mw 2000) 

IPDI: Isophorone diisocyanate EOOPE : Ethylene oxide octylphenol ether 
DM PA : Dimethylolpropionic acid EEA: Aminoethylethanol amine 
TEA: Triethylamine IPA: Isopropanol 
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